Yersinia enterocolitica invasin triggers phagocytosis via beta1 integrins, CDC42Hs and WASp in macrophages.
The Yersinia outer surface protein invasin binds to beta1 integrins on target cells and has been shown to trigger phagocytic uptake by macrophages. Here, we investigated the role of the actin regulator Wiskott-Aldrich syndrome protein (WASp), its effector the Arp2/3 complex and the Rho-GTPases CDC42Hs, Rac and Rho in invasin/beta1 integrin-triggered phagocytosis. During uptake of invasin-coated latex beads, the alpha5beta1 integrin, WASp and the Arp2/3 complex were recruited to the developing actin-rich phagocytic cups in primary human macrophages. Blockage of beta1 integrins by specific antibodies, inhibition of Arp2/3 function by microinjection of inhibitors or the use of WASp knockout macrophages inhibited phagocytic cup formation and uptake. Furthermore, microinjection of the dominant negative GTPase mutants N17CDC42Hs, N17Rac or the Rho-specific inhibitor C3-transferase into macrophages greatly attenuated invasin-induced formation of cups. These data suggest that during invasin-triggered phagocytosis beta1 integrins activate actin polymerization via CDC42Hs, its effector WASp and the Arp2/3 complex. The contribution of Rac and Rho to phagocytic cup formation also suggests a complex interplay between different Rho GTPases during phagocytosis of pathogens.